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0 Composite material with controlled elasticity 


CO © A composite material having controlled elasticity which is produced by forming a flexible elastomer layer or 
CO layers on one or both surfaces of at least one member selected from the group consisting of (a) a longitudinally 
qq monoaxially oriented reticular web, (b) a transversally monoaxially oriented reticular web, (c) a woven or non- 
00 woven fabric composed of monoaxially oriented tapes, and (d) a stretched long fiber web in which long fibers 
*0 are aligned almost in one direction. 
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BACKGROUND OF THE INVENTION 
(1) Field of the Invention 
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s The present .nvention relates to a composite material with controlled elasticity. More particularly the 
inventon relates to a composite material which is made by forming a flexible elastomer layer or layers on a 

kinH C ' C 1 hT 0aX,a ! y i ,°? n ! ed materia ' S ° 35 t0 6Xhibit COntr °" ed elasticit y- composite materials of this 
k.nd with the controlled elasticity are widely used for producing disposable diapers, clothing, gloves, shoe 
covers, caps, adhesive plasters, bandages, and tapes for winding round joint tubes of electric wires and 
'0 pipings. 

(2) Description of the Prior Art 

There has been proposed various kinds of sheet materials having flexibility, elasticity or resilience as 
those for producing sportswear for skiing, motor sports and marine sports, clothes for working and surgical 

df^and^forth ? f00d W<>rkS ' 93therS ° f ^ ^ suspenders . ^ts. poultices, 

For example, the method for producing elastic composite material by combining an elastic and flexible 
material and a non-elastic material for forming pleats is disclosed in Japanese Laid-Open Patent Publication 

IJ^TTJ-k 8 * 0 62 ; 33889 ' 6 - 31833 ' HSi 6 - 31869 ' and H6i 6 - 47808 " A meth<?for proSng 
embossed elastic fabric made of elastic fabric and non-elastic sheet is disclosed in Japanese Laid-Open 

thr^l ?T Sh ,° 63 ' 92433 - Meth0dS for ,aminatin 9 non - woven <* b ™ ™<> njbber-like elastic 
breads are disclosed, in Japanese Laid-Open Patent Publication Nos. Sho 61-289163 and Hei 3-213543 
Mettiods for a laminating polyurethane film and polyurethane non-woven fabric are disclosed in Japanese 
Laid-Open Patent Publication Nos. Sho 62-121045 and Sho 62-162538. A method for producing elastic 

pTnf p'm S f m ^ errn ° plaStiC mbber ' ayerS and n ° n - WOven is disclosed in ^anese Laid-Open 
Patent Publication No. Hei 3-158236. ^ 

fnr lonH 6 "T* 'V* **** ° f disposable dia P er * <**es for working and surgical operation, caps 
for food works, garbage collecting and IC manufacturing works, fixtures for gloves and shoe covers 
adhesive plasters and bandages, it is required that the materials exhibit controlled proper flexibility and 
elasticity ,n one direction or in various directions as well as mechanical strength. However, the elastic and 

t:z^izzzt o ^ in the fore9oin9 references can neither meet *- - 

35 BRIEF SUMMARY OF THE INVENTION 

The present inventors have carried out intensive investigations to solve the above-mentioned problems 
As a result , rt has been found out that an elastic composite material exhibiting mono-axially or rnulti- 
ax,aHy controlled proper flexibility and e.asticity as well as mechanical strength can be product by 
comb,mng a specific mono-axially oriented material made of thermoplastic resin with an a flexible elastomer 
layer. In consequence, the present invention has been accomplished. 

whil S ,he H 6f ° r !; 3 f T ° bjeCt ° f the present invention t0 provide a controlled elas «c composite material 
which is produced by forming a flexible elastomer layer or layers on one or both surfaces of at least one 

,h? ^ „ Tu 9r ° UP consis1in 9 of following monoaxially oriented materials (a), (b). (c) and 
45 (d) which are made of thermoplastic resin: v ' 

(a) a longitudinally monoaxially oriented reticular web, 

(b) a transversally monoaxially oriented reticular web, 

(c) a woven or non-woven fabric composed of mono-axially oriented tapes and 

so di?ect?n tChed l0n9 fiber in WhiCh ' 0n9 fiberS ' inClUdin9 continMOUS fibers - are ali 9ned almost in one 

ma £ k C T ° bjeCt « f *!! PreS6nt inventi °" is 10 provide the contro'M elastic composite material which is 
made by forming a flexible elastomer layer or layers on one or both surfaces of the composite materia. 

H J^T'TTl! 5 , T e by laminatin9 Cr ° SSWiSe 31 ,east one kind of above-mentioned monoa* 
■ally oriented matenals of (a), (b), (c) and (d) at an angle of 10 to 80 • 

55 In the present invention, because the controlled elastic composite material is made by forming a flexible 
elastomer layer or layers on one or both surfaces of the composite material, which composite material is 
made by laminating crosswise specific monoaxially oriented reticular web or stretched long fiber web at an 
angle of 10 to 80'. the product of elastic composite material exhibits proper controlled flexibility and 
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elasticity in one axial direction or in both longitudinal and transversal directions. In addition, it has very high 
mechanical strength. Especially, when the stretched long fiber web is used, the product has large strength 
as well as excellent feeling and drape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present invention will become more apparent in the 
following description with reference to several embodiments and accompanying drawings, in which: 

Fig. 1 is an enlarged perspective view of a part of a longitudinally monoaxially oriented reticular web (a), 
Fig. 2 is a schematic illustration of a process for producing the longitudinally monoaxially oriented 
reticular web (a) of the present invention, 

Fig. 3 is an enlarged perspective view of a part of a transversally monoaxially oriented reticular web (b), 
Fig. 4 is a schematic illustration of a process for producing the transversally monoaxially oriented 
reticular web (b), 

Fig. 5 is an enlarged perspective view of a monoaxially oriented tape (c) of an embodiment of the 
present invention, 

Fig. 6 is a microphotograph of the stretched long fiber web (d), 

Fig. 7 is schematic partial perspective view of a transversally stretching device, and 

Fig. 8 is schematic partial perspective view of a near-roll stretching device. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be described in more detail. 

Fig. 1 is an enlarged perspective view of a longitudinally monoaxially oriented reticular web (a). 

The longitudinally monoaxially oriented reticular web 1 shown in Fig. t is prepared by laminating 
second thermoplastic resin layers 3 to both the surfaces of a first thermoplastic resin layer 2 to obtain a 
multi-layer film and it is subjected to orientation treatment of stretching and/or rolling. The oriented film is 
then treated in a fibrillation process in which it is subjected to cross-stitch pattern splitting in the longitudinal 
direction. In this drawing, the reticular web 1 consists of stem fibers 4 and branch fibers 5. 

As shown in Fig. 2, the longitudinally monoaxially oriented reticular web (a) is prepared through the 
steps of: 

(1) a film fabrication step for preparing a multi-layer film, 

(2) an orientation step for orienting the multi-layer film, 

(3) a fibrillation step for splitting the oriented multi-layer film in a direction parallel to the orientation axis, 
and 

(4) a winding step for winding the fibrillated film. 

The each of the above steps will be described in more detail. 

In the film fabricating step for producing the multi-layer film of the present invention in Fig. 2, a first 
thermoplastic resin is fed to a main extruder 1 1 and a second thermoplastic resin is fed to two subextruders 
12, 12, respectively. The multi-layer film is then formed, in which the film comprises an inner core layer (an 
orienting layer) made of the first thermoplastic resin fed from the main extruder 11 and outer layers of the 
second thermoplastic resin fed from the two subextruders 12, 12. In the present invention, the film is 
fabricated through a multi-layer circular die 13 with the three extruders and through the water-cooling down- 
blow extrusion process 14. However, the method for preparing the multi-layer film is not limited to the multi- 
layer blown film extrusion method or the multi-layer T-die method. In various methods, the water-cooling 
blown film extrusion method is preferable because it has an advantage that a rather thick film can be cooled 
rapidly without losing the transparency of the film. 

In the orientation step of the present invention, the tubular multi-layer film prepared in the above step is 
flattened and cut into two sheets of films F, F\ and these films are then oriented at an orientation ratio of 
1.1 to 15, preferably 5 to 12, more preferably 6 to 10, relative to the initial size. In the orientation step, the 
two sheets of films are heated to a predetermined temperature by an oven 15 which is equipped with 
infrared heaters or hot-air fans. , 

The above-mentioned orientation temperature is lower than the melting point of the first thermoplastic 
resin of the core layer, and it is usually in the range of 20 to 160 *C, preferably 60 to 150 "C, and more 
preferably 90 to 140'C. The orientation is preferably carried out step by step in a multi-stage apparatus. 

For carrying out the orientation, there are a roll stretching method (free monoaxially stretching method), 
hot plate stretching method, cylinder stretching method, hot air stretching method and rolling method. The 
orientation method as referred to in the present invention includes these ordinary stretching method as well 
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as the rolling method. Any one of the above-mentioned orientation methods can be used, however the 
rolling method, especially the free monoaxially stretching method is preferable 

The rolling method referred to in the present invention is a method in which a thermoplastic resin film is 

™ h * tWe8 H I 56 ' ° f tW ° h0t r0 " S havi " 9 3 93P Sma " er than the thickness of tne fi"". and the film is 
thXlh f?? 2 9 ,f 31 3 temperature ,ower tnan * e melting Point (softening point) of the resin film, 
thereby stretching the film as much as the ratio of decrease in thickness 

H- rf The «f m ° n0axially ^hing method as herein referred to means a method in which the stretching 
distance (the distance between a low-speed roll and a high-speed roll) is made sufficiently larger than the 
width of the film, and the film is stretched freely with allowing the decrease of the width of film 

In the fibr.llat.on step of the present invention, the multi-layer film which has been oriented in the above 
step ,s brought into sliding contact with a fibrillator (rotary blades) 16 which is rotated at a high speed so as 
to ti on Hate the films F, P. or 

r,,^ abo I e ' mentioned fibrillation me *°d, there can be used any one of methods to make numerous 
h* m0n0ax ; a,ly oriented multi-layer film such as mechanical methods to beat, twist, scrape, 
rub or brush the monoax.ally oriented films or other methods using air jet. ultrasonic wave or laser beams 

rr,^ 01 ?? r" ati0n ,ne,h0dS, * 6 f0tary mechanical me *hod is preferable. In the rotary mechanical 

Z J nJ^l 7 V™*"?*" such 38 a tapping screw type splitter, a file-like coarse surface splitter 
!hl! f Y 0 " SP C3n bS US6d F0r exam P' e ' a P referable taPPing screw type splitter is usually in the 
^ ° f Phonal pr^m or a hexagonal prism and 10 to 40 threads, preferably 15 to 35 threads per inch. 

^ S , f r! C ° arSe SUrf3Ce Splitter iS diSC,0Sed in Japanese Utilit y Mode ' Publication No. Sho 51- 
" ..^ f " e -' ,ke COarse surface s P ,itter is a r °d whose cross-section is circular and has a surface like a 

Zfar SJ? r T ° r a , S,mMar ° neS - °" ^ SUrfaCe ° f thS r0d ' *"° s P iral 9 rooves ™ formed at a 

mTI^ZVS 65 such fi,e " like coarse surface sp,itter are a,so disclosed in us - Patent 

nrJ^L™^,,** maki " 9 *" above - men tioned reticular web is not limited particularly. However, a 
fever filJi ^a^th^^rT 9 '" 9 3 SP ' itter bStWeen niP r0l,S ' m0vin9 tne monoaxially oriented multi- 
nLt J Z ?k I P J " 6r tenS,0n • and bringin9 me fi,m int0 s,idin 9 contact with the splitter which is 
rotated at a high speed, so as to fibrillate the film into a reticular film 

^1!^ Ve '?? y °f tHe f !l m i$ USUa " y in ran9e of 1 t0 1000 m/min - drably 10 to 500 m/min. 

T ? (Periphera ' Ve ' 0City) ° f the Splitter can be suitab,v select ed in consider- 

Su£ fit ^nT r P6 !! ie x h and the m ° Vin9 Vel0dty ° f the fi,m ' and the desired Parties of the 
P^ltoLZT- ^ r0tafonal ^ " USUa " y ^ 10 to 3000 * a " d 

The longitudinally monoaxially oriented reticular web (a) which has been thus fibrillated by splittjnq is if 
foTnlT M n di I! Cti ° n ° f itS Width> SUbjeCted t0 3 heat ro " 17 in the heat tre atment step wound up 
fma* praduS." 71 '" ^ 3 r °" 18 *" Windin9 SteP ' ^ * he ° btained r °" is supp,ied as a 

The transversally oriented reticular web (b) according to the present invention can be a single-layer film 

films on one or both surfaces of a first thermoplastic film, in which the melting point of the second 

%£2SZ » ^ m l Tf an ^ ° f ^ ^ The laminated muK-.ayer fl s tC 

^ 11, n f d '^e^t^n to be oriented (transversal) using a slitter or other fibrillating device in a 

s^ing " ^ by franSVerSal StretChinS ° r ro,lin9 ' heat treatmen * and width 

™nf»n 3 0 S KT an f n ! a 4 r9ed partial P ere Pective view of a transversally monoaxially oriented reticular web 
(b) of an embodiment of the present invention. 

th™ 6 ,^ SVerSal,y monoaxial| y oriented reticular web 6 is a multi-layer film which is composed of a first 

Z re ?"V ayer 2 ^ S6C0nd ^P' 3 ^ re sin layers 3 which are applied to both surfaces of 

the first thermoplastic resin layer 2. 

Fig. 4 is a schematic illustration of an embodiment of the manufacturing process for producina the 
transversally monoaxially oriented reticular film (b) in accordance with the present invention 
The transversally monoaxially oriented reticular web b is made through the steps of: 

(1) a film fabrication step for preparing a multi-layer film, 

(2) a slitting step for fibrillating the multi-layer film, 

^an orienting step for stretching the multi-layer film in the direction parallel to the direction of slitting, 

(4) a winding step for winding the slit and oriented film. 
The respective steps will be described. 
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In Fig. 4, in the film fabrication step for preparing the multi-layer film, a firsj thermoplastic resin is fed to 
a main extruder 21 and a second thermoplastic resin is fed to a subextruder 22. The blown film extrusion is 
then carried out to form a tubular film. This tubular film is composed of two layers of an Inner layer of the 
first thermoplastic resin from the main extruder 21 and an outer layer of the second thermoplastic resin 
5 from the subextruder 22. In the present invention, the film can be formed through a multi-layer circular die 
23 with the use of the two extruders through down-blow water-cooling blown film extrusion 24. The method 
for preparing the multi-layer film is not particularly limited to this multi-layer blown film extrusion method or 
a multi-layer T-die film method as stated in the description on the longitudinally monoaxially oriented 
reticular film (a). Among these film forming methods, the water-cooling blown film extrusion method is 

w preferable because the method has an advantage that a transparent film can be produced by rapidly 
cooling a thick film. In addition, according to the present invention, the obtained film is slightly oriented by 
pressing it between rolls so as to bond the inner layers of the flattened tube, thereby obtaining a three-layer 
film composed of the layers of [second thermoplastic resin/first thermoplastic resin/second thermoplastic 
resin]. In this method, the two extruders are used in place of the three extruders for preparing the foregoing 

is longitudinally monoaxially oriented reticular web, which method leads to a large economical advantages. 

In the slitting step of the present invention, the tubular multi-layer film is flattened by pinching, slightly 
oriented by rolling into the a three-layer film of [second thermoplastic resin/first thermoplastic resin/second 
thermoplastic resin]. In the transversally slitting step 25, the film is then transversally slit at right angles to 
its running direction (TD) to form numerous slits in cross-stitch pattern in the film. The above-mentioned 

20 slitting is attained by using sharp blades such as razor blades or high-speed rotary cutting blades, a score 
cutter, a shear cutter or a heat cutter. Among them, the slitting with the heat cutter is most preferable. 

Some examples of the heat cutter are disclosed in Japanese Patent Publication No. Sho 61-11757, U.S. 
Patent No. 4,489,630. and U.S. Patent No. 2.728,950. The slitting with a heat cutter produces an effect that 
the edges of slits in the slightly oriented film by the rolling in the previous step, are rounded and thickened 

25 by partial fusion. Owing to this effect, the slits can be prevented from tearing and over running of slits in the 
succeeding transversally orienting step. 

In the orienting step of the present invention, the slit film is transversally (TD) oriented in the section 26. 
The orientation can be carried out by a tenter method or a pulley method, in which the pulley method is 
preferable because a small-sized device can be used economically. This pulley method is disclosed in 

30 British Patent No. 849436 and Japanese Patent Publication No. Sho 57-30368. The conditions for the 
orienting are the same as those in the above-mentioned orientation step for the longitudinally monoaxially 
oriented reticular web. 

The transversally monoaxially oriented reticular web (b) is then subjected to heat treatment 27 and 
wound in the winding step 28. 

35 The above-mentioned monoaxially oriented multi-layer tape (c) for the woven fabric or non-woven fabric 
is produced by monoaxially orienting a multi-layer film of the first thermoplastic resin layer and second 
thermoplastic resin layer which is prepared by a multi-layer extrusion such as blown film extrusion or multi- 
layer T-die film method. The multi-layer film is monoaxially oriented at a orienting ratio of 1.1 to 15, 
preferably 3 to 10 before and/pr after the cutting. The cut tapes are formed into woven fabric or non-woven 

40 fabric by putting them together crosswise at an angle of 10 to 80". In some case, it is possible that the 
monoaxially oriented tapes are aligned in parallel and temporarily stuck together and they are laminated 
crosswise with an elastomer sheet or sandwiches with elastomer sheets to obtain the elastic composite 
material of the present invention. 

Fig. 5 is an enlarged perspective view of an embodiment of a monoaxially oriented multi-layer tape (c). 

45 In this drawing, a monoaxially oriented multi-layer tape 7 comprises a first thermoplastic resin layer 2 and 
second thermoplastic resin layers 3, 3. 

The ratio of thicknesses of the first thermoplastic resin layer and the second thermoplastic resin layer is 
not especially limited. It is, however, preferable that the thickness of the second thermoplastic resin layer is 
not more than 50% to the total thickness, preferably less than 40% in order to maintain the mechanical 

so strength of the multi-layer tape. The thickness of the multi-layer film or the first thermoplastic resin layer 
after the orienting is preferably about 20 to 100 urn. The thickness of the second thermoplastic resin layer 
is 3 urn or more in view of several properties such as the adhesive strength in thermal adhesion. The 
thickness is, however, generally in the range of 3 to 60 urn, preferably 5 to 40 urn. 

Examples of the foregoing first thermoplastic resins are homopolymers of a-olefins such as high density 

55 and medium density polyethylenes, polypropylene, polybutene-1 , poly-4-methylpentene-1 , and polyhexene- 
1; copolymers of a-olefins such as ethylene-propylene copolymer; and other polymers of polyamide, 
polyester, liquid-crystalline polyester, polycarbonate and polyvinyl alcohol. So long as it is a crystalline resin 
which excels in stretching property, the resin is not especially limited. 
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Examples <:-- che foregoing second thermoplastic resins which have melting points lower than that of the 
first thermoplastic resin are non-polar polyethylenes such as high density, medium density and low density 
polyethylenes, linear low density polyethylene, and ultra low density polyethylene; ethylene-vinyl ester 
copolymers such as ethylene-vinyl acetate copolymer; ethylene-acrylic ester copolymer such as ethylene- 
s ethylacrylate copolymer; ethylene-methacrylic ester copolymer such as ethylene-ethylmethacrylate 
copolymer; copolymers of ethylene and « .^-unsaturated carboxylic acid such as the copolymer of ethylene 
and maleic acid or its ester; propylene polymers such as polypropylene and ethylene-propylene copolymer; 
modified-polyolefin which is modified with unsaturated carboxylic acid; and mixture of the above materials. 
It is desirable that the difference of melting points of the above first thermoplastic resin and the second 
io thermoplastic resin is not lower than 5*C in order to facilitate the production with maintaining the orienting 
characteristics of the first thermoplastic resin and crosswise lamination of monoaxially oriented materials. 
More preferable temperature difference is 10 to 50 ° C. 

The stretched long fiber web (d) of the present invention is made by spinning long fibers with a 
thermoplastic resin, monoaxially stretching the web so as to align the long fibers in one direction. The ratio 
of stretching of the long fiber web is in the range of 5 to 20 and the average degree of fineness of the fiber 
is in the range of 0.01 to 10 denier. 

The stretched long fiber web (d) of the present invention is composed of stretched long fibers most of 
which fibers are regularly aligned in one direction in the plane of the web. More particularly, the following 
long fiber webs are prepared: 
20 (1) A long fiber web which is made by spinning a thermoplastic resin into continuous fibers and by hot 
air circularly moving or by vibration. The web is composed of spun filaments which can be stretched in 
the stretching ratio of 2 or higher. 

(2) A long fiber web which is made by spinning a thermoplastic resin and by stretching, untangling, 
accumulating and sheet formation. 

(3) A long fiber web which is made by subjecting the bundles of long fibers of a thermoplastic resin to 
stretching, crimping, untangling, and width spreading. 

(4) A web which is made by expanding fiashingly of a thermoplastic resin with the special solvent and 
accumulating and sheet formation. 

(5) A melt blown non-woven fabric which is formed by spraying a thermoplastic resin together with high 
30 pressure and high temperature, and then by untangling and aligning. 

The long fiber web is then stretched longitudinally and/or transversally by rolling, near-roll stretching, 
tenter stretching, pulley stretching or hot plate stretching, and if necessary, it is further subjected to aligning 
treatment roughly in one direction to obtain the stretched long fiber web (d) of the present invention. 

Fig. 6 is a microphotograph (magnification: 17) of the stretched long fiber web (d) in which stretched 
35 long fibers are aligned almost in one direction. 

Particular methods for producing the above stretched long fiber web (d) are disclosed in Japanese 
Patent Publication No. Hei 3^36948 and Japanese Laid-Open Patent publication Nos. Hei 2-242960 and Hei 
2-269859. 

In one example, melting filaments which are extruded from apertures of spinning head are scattered by 
40 circularly moving air and they are accumulated on a conveyor belt to obtain a long fiber random non-woven 
fabric having longitudinal or transversal alignment of fibers. Using the transversally stretching device as 
shown in Fig. 7, a long fiber web in which fibers are previously aligned transversally is transversally 
stretched under hot air blowing. 

The transversally aligned web is stretched in the direction of transverse with a transversally stretching 
45 device. An example of the transversally stretching device is shown in Fig. 7, in which a web 31 composed 
of transversally aligned long fibers is introduced into a heating chamber 32 and it is stretched by the pulley- 
type transversally stretching device. In this device, both the selvages of web 31 are pinched with a pair or 
stretching pulleys 33a, 33b and circulating belts 34a, 34b which run along the circumference of the pulleys 
33a, 33b. Because the distance between the pulleys are enlarged in the downstream side, the web 31 is 
so stretched transversally. 

It is possible to control the ratio of stretching by changing the angle of opening between both the 
pulleys, however, if the ratio of stretching is very large, the stretching may be done in multi-stage treatment. 

As the heating medium in the heating chamber 32, hot water, hot air or steam may be used. 

Rg. 8 is a schematic partial perspective view of a near-roll stretching device. A long fiber web 36 in 
55 which fibers are previously aligned in longitudinal direction is passed around the rolls 37, 38, the rotational 
speeds of which rolls are different from each other. The rotational speed of the upstream roll 37 is smaller 
than that of the downstream roll 38, thereby attaining the stretching of the web 36 without excessively 
reducing the width of web 36. In the present invention, the combination of the above devices can also be 
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employed. 

The ratio of stretching of the above stretched long fiber web is in the range of 5 to 20, preferably 8 to 
12. The average degree of fineness of the long fiber is in the range of 0.01 to 10 denier, preferably 0.01 to 
5 denier. More particularly, the 0.01 to 10 denier fibers which are made by rolling or stretching spun 
5 filaments of 0.2 to 50 denier, are desirable. 

The unit weight of the above long fiber web is selected from the range of 5 to 100 g/m 2 , which differs in 
view of uses and purposes. 

A stretched long fiber web according to the present invention is preferably a conjugated fiber material 
which is made of a first thermoplastic resin having a relatively higher melting point and a second 
w thermoplastic resin having a melting point lower than that of the first thermoplastic resin. The conjugated 
fiber is exemplified by a long fiber which is composed of a core material made of the first thermoplastic 
resin having a higher melting point and a sheath material of the second thermoplastic resin having a lower 
melting point; a long fiber web in side-by-side structure in which first thermoplastic resin fibers and second 
thermoplastic resin fibers are aligned in parallel; and a mixed long fiber web in which first thermoplastic 
is resin fibers and second thermoplastic resin fibers are mixed together. 

Examples of thermoplastic resins used for producing the above-mentioned long fiber web may be the 
same as those used for producing the foregoing monoaxially oriented reticular web such as polyolefin 
resins including polyethylene and polypropylene, polyester resins, polyamide resins, and polyvinyl alcohol 
resins. 

The composite material used in the second aspect of the invention is the one which is made by 
laminating crosswise at least one of the monoaxially oriented materials of (a), (b), (c) and (d) at an angle of 
10 to 80*. In other words, in the composite material, the angle between the direction of orientation and the 
direction of warp or weft is in the range of 10 to 80-. In addition, it is desirable that the angle between the 
direction of forming of the flexible elastomer layer and the direction of warp or weft is also 10 to 80*. More 
particularly, the lamination is done in such a manner that, if the angle between the direction of elastomer 
formation and the direction of warp is 10 to 80 • clockwise, the angle between the direction of elastomer 
formation and the direction of weft is 10 to 80* counterclockwise. 

In the lamination of the monoaxially oriented reticular web of (a), (b) and (c) or the monoaxially oriented 
tapes are laminated, the thermal adhesion must be done at a temperature above the melting point of the 
30 second thermoplastic resin but within the range that the lowering of elasticity of the first thermoplastic resin 
can be avoided. 

In the case of stretched long fiber web (d), it is desirable that the lamination is carried out by using the 
foregoing conjugated fibers having the sheath structure or the combined long fiber web composed of the 
long fibers of first thermoplastic resin of higher melting point and the long fibers of second thermoplastic 
35 resin of lower melting point. These fibers may be adhered together with known adhesives of polyurethane 
vinyl acetate copolymer or else. 

The flexible elastomers used in the present invention include thermoplastic elastomers, synthetic rubber 
and natural rubber. 

The above thermoplastic elastomers are exemplified by polyolefins (TPO), polyamides, polystyrenes 
40 polyvinyl chlorides, polyesters, and polyesters. Among them, thermoplastic polyurethane elastomers are 
preferable because of their excellent overall properties in elasticity, durability and economy. 

The above thermoplastic polyurethane elastomers are exemplified by the polymers which are made by 
reacting organic diisocyanates such as tolylenediisocyanate and p,p'-diphenylmethane diisocyanate with low 
melting point polyols such as dihydroxy polyether and dihydroxy polyester in the presence of a chain 
45 propagating agent 

The above synthetic rubbers are exemplified by polyurethane rubber, ethylene-propylene rubber, nitrite 
rubber and isobutylene rubber. 

The above ethylene-propylene rubber includes the random copolymer of main components of ethylene 
and propylene (EPM) and the random copolymer (EDPM) which is made by adding a third component of 

so diene monomer such as dicyclopentadiene or ethyiydenenorbornene to the above EPDM. 

In the case that the flexible elastomer layers used in the present invention are prepared in advance, it is 
possible to employ various methods such as blow film method, T-die method or calender method with 
extrusion, fluidized dip coating method, and casting method with a polyurethane solution for producing films 
or sheets, or spun bonded method and melt blown method for producing non-woven fabric. 

55 The methods for forming the flexible elastomer on one surface or both surfaces of the specific 
monoaxially oriented material in the present invention are exemplified by extrusion lamination, chemical 
sheeting and thermal bonding. 
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obJnpH n C fm Po'V^thane film prepared by a polyurethane solution casting method is used, the 

S^iuSLIT^iT? W ' th ^ n ^ a9ent ' Pfeferab,y " 3dheSiVe 39ent ° f ,ow Polymerh-ton 
degree urethane and ,t ,s lam>nated with a monoaxially oriented material. After that, the urethane adhesive 

agent ,s cured under heat and pressure to obtain the elastic composite material of the present invention. 

It is desirable that the surface of monoaxially oriented material is treated in the preparation of the elastic 

trr e t m , at H rial Pr6Sent inVenti ° n - " ° rder t0 6nhanCe Adhesive' strength. The s^ce 

treatment includes well known physical surface treatment methods such as corona discharge treatment 

EZTa \h U k V r3diati0n treatment ^ ChemiCa ' Surface freatment m * hod as S5 
treatment Among them, the corona discharge treatment is advantageous in view of its effect and cost The 

uTJ^*1 SUrfaC f ° f w * e 3b0Ve surface - freated serial is 40 dyne/cm or higher, preferably above 
42 dyne/cm, and more preferably above 45 dyne/cm. 

wPh^rf flf 5! T P t ° Site T 6 "^ ° f the Pr6Sent inVenti0n may be com P° sed of a monoaxially oriented 
ZlZVT ° mer ° r ,ayerS ' 111686 materia,S 030 be used in combination with other suitable 

5 B^nH ,h T mP ' ** th6 monoaxia "y oriented material is A. the flexible elastomer layer is 

X/A/B " f0 " 0Win9 COmbinations of materials are exemplified: A/B. A/B/X, A/X/B and 

The above other materials includes spun bonded non-woven fabric and melt blown non-woven fabric 
made of vanogs resins such as polyethylene terephthalate (PET), polypropylene (PP). and polyamide (PA)- 

£2? h T n T W ° Ven f3briCS ^ ° f ^ fiberS Such as PET - p A -d rayon and natu7a.' 
f-be s such as cotton and wool; and other sheet materials such as cloth, paper, rubber film and leather 

mateL Lnrl'T'T' ^""l Ca " b * added to the above monoaxially oriented 

im^iri i t0mer ^ 80 1009 35 ^ chara ^"^c features of the invention are not 

impaired Such additives are exemplified by antistatic agents, anti-fogging agents, organic or inorganic 

n^l'^T f "? a96ntS - IUbriCantS ' ° r93niC ° r in ° r9anic Pi9ments ' UV ray absorbers, dispersing agems 
nucleating agents, foaming agents, flame retardants. and cross-linking agents 

The present invention will be described in more detail with reference to examples. It is to be noted 
however, that the scope of the present invention should not be limited to these examples 

Example 1 

J^^XTJ^ 2 ' 3 l0n9i,Udina " y ^ -c* web (a) was prepared 

laverVs!^?'™ ?™ 3 ^l!'" 13 ^ fl ' m ° f triple - ,ayer StmCture havin9 a thickness * [adhesive 
wier a Z 1 °° Um 3dheSiVe l3yef 15 Wm] and width of 1 m w as prepared through multi-layer 

TZ^^T" J* eXtrUS ' 0n meth0d ' The firSt ,herm °P'a5tic resin (core layer) was made of high- 
mS P J y V o! (d !" S,ty = 0956 9/Cm3 ' MFR = 10 9/10 min " Nisseki Staflene E 710 

rb^u^ P f~ Chem T ls °°> Ltd > and the thermo P .astic resin laminated as adhesive layers 

3 0 n^n n^T/ I T a J 6r W3S ^ ° f '° W ' density PoWene (density = 0.924 g/cn* MFR = 
3.0 g/10 mm. trademark: Nisseki Rexlon F30, made by Nippon Petrochemicals Co Ltd ) 

s J5J?iEn*! ^in? ti0n " mowaxia ^ * a stretching ratio of 9 to form a monoaxially 

stretched film of 40 urn m th,ckness and 30 cm in width. The stretched film was then treated with a splitting 
device as disclosed ,n Japanese Utility Model Publication No. Sho 51-38979 to form numerous ZSSTZ 

g/m* in unit weight. 1 1 kg/5 cm in tensile strength and 20% in elongation 

In the next step, both surfaces of the longitudinally monoaxially oriented reticular web (a) were 
subjected to corona d.scharge treatment to make the wet tension of the surfaces 45 dyne/cm. Polyurethane 

aoenTCh 0 ^ * 2 ° ^ ™> laminated wHh «» web « -ing ^'adhSe 

agent thereby prepanng a controlled elastic composite material having monoaxial elasticity 

The stress at 100% elongation of the obtained monoaxially elastic composite material was 100 g/cm. 
Example 2 

Both surfaces of the longitudinally monoaxially oriented reticular web (a) obtained in Example 1 were 

t S * ethylene ™' ene -po-ym-r rubber i.m of 20 urn inSes Z 9 

an adhesive agent to obtain a monoaxially elastic composite material 

The stress at 100% elongation of the obtained monoaxially elastic composite material was 160 g/cm. 
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Example 3 

Both surfaces of the longitudinally monoaxially oriented reticular web (a) obtained in Example 1 were 
applied likewise with polyurethane spun bonded non-woven fabric of 25 g/m 2 in unit weight and 0.12 mm in 
5 thickness (trademark: Espunsione UH 025, made by Kanebo, Ltd.) using an adhesive agent to obtain a 
monoaxially elastic composite material. 

The stress at 100% elongation of the obtained monoaxially elastic composite material was 80 g/crn and 
the recovery ratio after 100% elongation was 90%. 

w Example 4 

Both surfaces of the longitudinally monoaxially oriented reticular web (a) obtained in Example 1 were 
applied likewise with polyurethane melt blown non-woven fabric of 20 g/m 2 in unit weight and 0.10 mm in 
thickness using an adhesive agent to obtain a monoaxially elastic composite material. 
75 The stress at 1 00% elongation of the obtained monoaxially elastic composite material was 60 g/cm and 
the recovery ratio after 100% elongation was 85%. 

Example 5 

20 In a film fabrication step, a multi-layer film of triple-layer structure having a thickness ratio of [adhesive 
layer 15 nm/core layer 100 urn/adhesive layer 15 urn] and width of 90 cm was prepared through multi-layer 
water cooling blown film extrusion method. The first thermoplastic resin (core layer) was high-density 
polyethylene (density = 0.956 g/cm 3 , MFR = 1.0 g/10 min, trademark: Nisseki Staflene E 710, made by 
Nippon Petrochemicals Co., Ltd.) and the second thermoplastic resin laminated as adhesive layers on both 

25 surfaces of the core layer was low-density polyethylene (density = 0.924 g/cm 3 , MFR = 3.0 g/10 min, 
trademark: Nisseki Rexlon F 30, made by Nippon Petrochemicals Co., Ltd.). 

In the next orientation step, multi-layer film was monoaxially stretched at a stretching ratio of 9 to 
prepare a monoaxially stretched film of 40 urn in thickness and 30 cm in width. The stretched film was then 
treated with a splitting device as disclosed in Japanese Utility Model Publication No. Sho 51-38979 to form 

30 numerous splits in the longitudinal direction (MD), and the width of the obtained split film was spread three 
times transversally, thereby preparing a longitudinally monoaxially oriented reticular film (a). A pair of the 
obtained reticular films were laminated crosswise at an angle of 60° of orientation axes to prepare a 
composite material A. 

In the next step, both surfaces of the composite material A were subjected to corona discharge 
35 treatment and polyurethane thermoplastic elastomer of 20 urn in thickness was formed by extrusion 
lamination method on both surfaces of the composite material A. In the extrusion lamination, the direction of 
warp of the composite material A was inclined by 30 * clockwise to the direction of elastomer formation and 
the direction of weft of the composite material A was inclined by 30 * counterclockwise to the direction of 
elastomer formation to obtain a elastic composite material. 
40 The ratio of elongation of the obtained elastic composite material in MD was 15% and in TD, 50%. < 

Example 6 

A multi-layer film was prepared in the like manner as in the process in Fig. 4 and the multMayer film 
45 was stretched transversally (TD) in the orientation step to obtain a transversally monoaxially oriented 
reticular web (b). This web (b) was crosswise laminated with the longitudinally monoaxially oriented reticular 
web (a) such that the axes of orientation of both the webs intersected at an angle of 60 • to obtain a 
composite material B. 

In the next step, both surfaces of the composite material B were applied with 20 urn thick polyurethane 
so thermoplastic elastomer by extrusion lamination method in the like manner as in Example 5. In the extrusion 
lamination, the direction of warp of the composite material B was inclined by 60' clockwise to the direction 
of the formation of elastomer and the direction of weft of the composite material A was inclined by 60* 
counterclockwise to the direction of elastomer formation to obtain a elastic composite material. 

The ratio of elongation of the obtained elastic composite material in MD was 50% and in TD, 15%. 

55 
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70 


Example 7 

Experiment was carried out in the like manner as in Example 5 except that the longitudinally 
monoaxially stretched film was cut into monoaxially oriented tapes (c) and two groups of the tapes were 
laminated crosswrse with an intersecting angle of orientation axes of 60- to obtain a monoaxially oriented 
non-woven fabric. 

The ratio of elongation of the obtained elastic composite material in MD was 15% and in TD, 50%. 
Example 8 

Experiment was carried out in the like manner as in Example 5 except that the longitudinally 
monoaxially stretched film was cut into monoaxially oriented tapes <c) and two groups of the tapes were 
woven crosswise with an intersecting angle of orientation axes of 60' to obtain a monoaxially oriented 
woven fabric. 

The ratio of elongation of the obtained elastic composite material in MD was 15% and in TD 50% 
In the following, the use examples of the stretched long fiber web (d) of the present invention are 
shown. 

Evaluation of properties were done in accordance with the following methods: 
20 (1) Tensile Strength 

Tested according to JIS L 1096 and test pieces of 1 cm in width were used. 
(2) Drape Property 


75 


25 


Tested according to JIS L 1086, cantilever method. 

Five (5) test pieces of 15 cm in length and 2 cm in width were prepared from stretched long fiber web 
in which the direction of fibers are aligned with the long sides of test pieces. The scale was read when a 
test piece came into contact with the inclined plane of cantilever. If the obtained value was small the test 
30 piece was regarded as flexible and good in drape property. 

(3) Feeling 


35 


According to the following standard, the samples for feeling test was evaluated by 5 monitors who were 
voluntarily selected. 

©: Determined as good by 4 or more monitors 

O: Determined as good by 3 monitors 

X: Determined as good by 2 or less monitors 

40 Example 9 

In the first place, a stretched long fiber web was prepared according to the process disclosed in 
Japanese Patent Publication No. Hei 3-36948. 

Filaments were prepared by spinning polypropylene (trademark: Nisseki Polypro J 120 made by 
« Nippon Petrochemicals Co., Ltd.) and the obtained filaments were aligned transversally on' a running 
conveyor belt with hot circularly moving air to obtain a long fiber web of spun filaments of 2 denier in 
fineness. With pulley-type transversally stretching method as disclosed in Japanese Laid-Open Patent 
Publication No. Sho 57-41922, the long fiber web was stretched by 10 times in transversal direction so as to 
make the fineness 0.2 denier and transversally stretched long fiber web of 8 g/m 2 in unit weight was 
so prepared by means of temporary adhesion with polyvinyl alcohol. 

In the next step, both surfaces of the stretched long fiber web were subjected to corona discharge 
treatment and polyurethane thermoplastic elastomer films of 20 urn in thickness were applied to the 
surfaces using an adhesive to obtain a monoaxially controlled elastic composite material 

The stress at 100% longitudinal elongation of the obtained elastic composite material was 100 g/cm and 
the maximum stress in transversal direction was 1000 g/cm, at which the maximum elongation was 7% 
These results are shown in the following Table 1 together with the test results of drape property and feeling 
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Example 10 

Both surfaces of the transversally stretched long fiber web obtained in Example 9 were subjected to 
corona discharge treatment and films of ethylene-propylene random copolymer rubber of 20 urn in 
5 thickness were laminated with an adhesive to obtain a monoaxially controlled elastic composite material. 

The stress at 100% longitudinal elongation of the obtained composite material was 160 g/cm and the 
maximum stress in transversal direction was 1000 g/cm, at which the maximum elongation was 7% These 
results are shown in the following Table 1. 

70 Example 11 

Both surfaces of the transversally stretched long fiber web obtained in Example 9 were subjected to 
corona discharge treatment and polyurethane spun bonded non-woven fabric (trademark: Espunsione UH 
025, made by Kanebo, Ltd.) of 25 g/rn 2 in unit weight and 0.12 mm in thickness was laminated with an 
is adhesive to obtain a monoaxially controlled composite material. 

The stress at 100% longitudinal elongation of the obtained composite material was 80 g/cm and the 
maximum stress in transversal direction was 1000 g/cm, at which the maximum elongation was 7%. These 
results are shown in the following Table 1. ' 

20 Example 1 2 j 

Both surfaces of the transversally stretched long fiber web obtained in Example 9 were subjected to ! 

corona discharge treatment and polyurethane melt blown non-woven fabric of 20 g/m 2 in unit weight and ] 

0.10 mm in thickness was laminated with an adhesive to obtain a monoaxially controlled composite material. ' 
25 The stress at 100% longitudinal elongation of the obtained composite material was 60 g/cm and the 

maximum stress in transversal direction was 1000 g/cm, at which the maximum elongation was 7%. These < 

results are shown in the following Table 1. j 

j 

Comparative Example 1 ; 

30 ' 

The polyurethane spun bonded non-woven fabric (trademark: Espunsione UH 025, made by Kanebo, 
Ltd.) of 25 g/m 2 in unit weight and 0.12 mm in thickness as used in Example 11 was subjected to the 
similar measurement as above. 

The stress at 100% longitudinal elongation was 80 g/cm and the stress at 100% transversal elongation 
35 was 40 g/cm, which results are shown in the following Table 1. 

Table 1 


Items 

Ex.9 

Ex. 10 

Ex. 11 

Ex. 12 

Comp.Ex. 1 

Longitudinal Direction 






Stress at 1 00% Elongation (g/cm) 

100 

160 

80 

60 

80 

Transversal Direction 






Max. Stress (g/cm) 
Max.Elongation (%) 

1000 
7 

1000 
7 

1000 
7 

1000 
7 

40<"> 

Drape Property (cm) 

2 

2 

1 

1 

2 

Feeling 

0 

O 

© 

e 

© 


Note: O The stress at 100% elongation 


The controlled flexible elastic composite material according to the present invention have good 
controlled elasticity because both surfaces of a specific monoaxially oriented material are applied with 
flexible elastomer layers. Furthermore, by laminating at least two layers of specific stretched long fiber web 
and flexible elastomer layer, the laminate can have good feeling and proper elasticity. In addition, it is not 
elastic in its perpendicular direction and these controlled elastic composite materials have good mechanical 
strength. 
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With making the best use of the above characteristic features, the composite material of the present 
invention can be used widely for producing the fixing materials for the waist parts of the disposable diapers 
clothes for working and surgical operation, caps for food works, garbage collecting and IC manufacturing 
process, fixings for gloves and shoe covers, and fixings for adhesive plasters and bandages. 


Claims 


1. 


6. 


An elastic composite material having controlled elasticity which is produced by forming a flexible 
elastomer layer or layers on one or both surfaces of at least one member selected from the group 
consisting of the following monoaxially oriented materials (a), (b), (c) and (d) which are made of 
thermoplastic resin: 

(a) a longitudinally monoaxially oriented reticular web, 

(b) a transversally monoaxially oriented reticular web, 

(c) a woven or non-woven fabric composed of monoaxially oriented tapes, and 

(d) a stretched long fiber web in which long fibers are aligned almost in one direction. 

The elastic composite material as claimed in Claim 1, wherein said flexible elastomer layer or layers 
are formed on one or both surfaces of a composite material which is made by crosswise laminating at 
least one member selected from said monoaxially oriented materials of (a), (b) (c) and (d) at an 
intersecting angle of 10 to 80 " . 

The elastic composite material as claimed in Claim 1 or Claim 2, wherein at least one member selected 
from said monoaxially oriented materials of (a), (b) and (c) is a multi-layer film which is made by 
laminating a second thermoplastic resin layer on one or both surfaces of a first thermoplastic resin 
layer, the melting point of said second thermoplastic resin is lower than that of said first thermoplastic 
resin. 

The elastic composite material as claimed in any of the Claims 1 to 3, wherein the ratio of orientation of 
at least one member selected from said monoaxially oriented materials of (a), (b) and (c) is in the range 
of 1 .1 to 15. 

The elastic composite material as claimed in any of the Claims 1 to 4, wherein the ratio of stretching of 
said stretched long fiber web (d) is in the range of 5 to 20 and the fineness is in the ranqe of 1 11 • 
1 0" 3 to 1 .1 1 tex (0.01 to 1 0 denier). 

The elastic composite material as claimed in any of the claims 1 to 5. wherein said stretched long fiber 
web (d) is composed of conjugated fibers consisting of a high melting point material and a low meltina 
point material. a 
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Fig. 1 
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Fig. 3 
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Fig. 5 



Fig. 6 
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